We are taught in elementary physics (Halliday and Resnick 1960) that Faraday's law gives the relation between the potential difference V induced in a closed circuit and the rate of change of magnetic flux CP over any area bounded by that circuit as v = -. d@ dt Some unusual circuits have been devised which appear to produce a flux change without generating a corresponding induced potential difference, thus violating Faraday's law. What has been generated is a large amount of controversy (Pugh 1968, Tilley 1968, Laithwaite 1968 , Bewley 1952 and it is the purpose of this article to show the cause of the dispute and its resolution.
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To start with first principles, the fundamental experimental basis of electromagnetism may be taken as Amphre's law. This expresses the force between two circuits carrying a current Zl and I,, respectively, in terms of two elements of length dll and dl, with separation p as where Fl is the total force on circuit 1 and F2 is the corresponding quantity for circuit 2 (Nussbaum 1965). Equation (2) 
Either one of these results makes (7) meaningless.
The above justification for (1) cannot be construed as a derivation of Faraday's law. However, it reveals a pitfall which underlies any application which we might make: the time rate of change of flux equals the induced potential difference only when work is performed in producing this change. Let us apply this principle to an analysis of the experiment proposed by Tilley (1968) . Figure 1 shows a permanent magnet and a circuit with two switches.
When the switch on the left is closed and the one on the right is opened there is a large change in flux in the galvanometer circuit. Since the derivative of a step 23 1 or function is a delta function we would expect an abrupt swing of the galvanometer needle. There is no induced potential because no work is done (assuming frictionless switches). We can analyse the famous experiment of Hering in the same way. An iron toroid with an internal field H and a circuit containing a galvanometer are linked as shown in figure 2. The circuit contains spring clips and the material in the toroid has a fairly high conductivity. It ispossible, therefore, to separate the circuit and the toroid by passing the clips over the toroid in such a way that electrical contact is always maintained; that is, the circuit is never broken. Once again, we have a change in flux over the area bounded by the circuit but there is no induced potential. The field outside the toroid is essentially vanishing and no work is done in moving the clips up to the ring. Further, no work is done in moving the clips from the inside to the outside of the toroid, and we have a situation which is analogous to the first example. Pugh (1968) analyses Hering's paradox by using an alternative form of Faraday's law, namely
A clear derivation of this relation has been given by Corson (1956) . He points out that aB/at is always zero for a permanent magnet. The v x B contribution vanishes before the clips touch the toroid since B = 0 and while the clips move around the toroid because tt = 0. Hence, we obtain the same result as before. However, the idea that Faraday's law is valid only when work is done in producing a flux change is easier to apply. Further, it should settle the arguments based on the vague concepts of flux linkage or flux cutting. 
Dangerous materials
A new chart from Cambrian Chemicals shows the hazardous properties of dangerous chemicals and what procedures should be taken in case of an accident when using these chemicals. It provides an instant reference for emergency situations. The 'Emergency procedures for dangerous chemicals chart' shows why a chemical is dangerous, the chemical's degree of danger and how the chemical should be handled. For example, each substance is rated on a scale of 0 to 5 in terms of its health, flammability and reactivity hazards as well as on degree of danger associated with eye contact, breathing, skin penetration, skin irritation and swallowing. Also given are the precautions that should be taken in storing, handling and disposing of these chemicals. Additional categories are f i e fighting methods, threshold limits, flash point, vapour density, density, boiling point, melting point, autoignition temperature, vapour pressure and water solubility. General fist aid procedures are also given for handling emergencies.
The chart is 35 in X 45 in and costs E5.00. It is available from Cambrian Chemicals Limited, Beddington Farm Road, Croydon CRO 4XB. 
